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DETAILED ACTION 



Responsive Office Action 

This Office Action is responsive to Applicant's remarks and amendments filed 
3/18/2009. 



Drawings 

The drawings were received on 3/18/2009. These drawings are acceptable. 



Specification 

Amendments to the specification (title) were received on 3/18/2009. These 
amendments are acceptable. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 17, 18, 21, and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakata et al. (US 6331050 B1). 
Regarding claim 17: 

Nakata et al. disclose a print head comprising: 
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one or more print elements (heat generating elements 2), the print elements 
comprising ink jet valves (col. 9, line 64 - col. 10, line 51 & Figs. 2); 

a storage reservoir (chamber 17) for holding a temperature control medium that 
is also a print medium (col. 17, lines 60-65), the storage reservoir being in fluid 
communication with the one or more print elements such that, during printing, the 
temperature control medium can circulate from the storage reservoir to the one or more 
print elements and then back to the reservoir (Fig. 17); and 

a temperature control means (pump 111b) for regulating the temperature of the 
temperature control medium that flows from the reservoir to the print elements so as to 
regulate the temperature of the print head (col. 17, lines 60-67 & Fig. 17). 
Regarding claim 18: 

Nakata et al. disclose all the limitations of claim 17, and also that the print head 
comprises: 

a first conduit (path 114) connected to provide fluid communication from the 
storage reservoir to the printing elements (Fig. 17); and 

a second conduit (path 115) for providing fluid communication from the printing 
elements to the storage reservoir (Fig. 17). 
Regarding claim 21: 

Nakata et al. disclose all the limitations of claim 17, and also that the 
temperature control means (111b) regulates the temperature of the temperature control 
medium in the reservoir (col. 17, lines 60-67). 
Regarding claim 26: 
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Nakata et al. disclose all the limitations of claim 17, and also that the print head 
is incorporated into a drop-on-demand printer (Fig. 35). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
et al. (US 6331050 B1 ) in view of Hirosawa et al. (US 5220345). 
Regarding claim 19: 

Nakata et al. disclose all the limitations of claim 18, but do not expressly 
disclose that the print head also comprises temperature sensors in the first and second 
fluid conduits. 

However, Hirosawa et al. teach that it is advantageous to arrange a first 
temperature sensor (sensor 8A) to sense the temperature in an ink supply conduit, and 
to arrange a second temperature sensor (sensor 8B) to sense the temperature in an ink 
return conduit (col. 4, lines 26-36 & Fig. 2), since doing so allows for control of the ink 
flow to establish uniform temperature distribution in the recording head (col. 5, lines 34- 
39). 
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Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify Nakata et al.'s print head to include temperature 
sensors into the ink conduits, such as suggested by Hirosawa et al. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
et al. (US 6331050 B1) in view of Kao et al. (US 6634731 B2). 
Regarding claim 20: 

Nakata et al. disclose all the limitations of claim 17, but do not expressly 
disclose that the print head also comprises a temperature sensor arranged to measure 
the temperature of the print elements. 

However, Kao et al. teach that, by utilizing temperature sensors (temperature 
sensor 410) next to each print element (Fig. 4), one is able to increase the quality of 
printing via selective control of the print elements (heating device 450) based on the 
temperature information (col. 9, lines 40-52). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify Nakata et al.'s print head to include temperature 
sensors arranged to measure the temperature of the print elements, such as suggested 
by Kao et al. 

Claims 17 and 22-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hornsnell et al. (WO 03/033951 A1) in view of Nakata et al. (US 6331050 B1) and 
Hirosawa et al. (US 5220345). 
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Regarding claims 17, 22, and 24: 

Hornsnell et al. disclose a print head (print head 24) comprising: 

one or more print elements (valves 610), wherein the print elements are arranged 
in a two-dimensional array (Fig. 1 3) and comprise ink jet valves (page 45, lines 21-31 ); 

wherein a storage reservoir, holding a temperature control medium (ink), is in 
fluid communication with the one or more print elements (page 45, lines 21-31); and 

a controller (computer 20) adapted to sense temperatures (page 48, lines 5-14). 

Hornsnell et al. do not expressly disclose that the print head comprises: 

a storage reservoir, which holds a temperature control medium that also is a print 
medium, the storage reservoir being in fluid communication with the one or more print 
elements such that, during printing, the temperature control medium can circulate from 
the storage reservoir to the one or more print elements and then back to the reservoir; 

a first temperature sensor arranged to measure the temperature of the 
temperature control medium that is communicated from the reservoir to the print 
elements; 

a second temperature sensor arranged to measure the temperature of one of the 
print head and the temperature control medium that is returned from the print elements; 
or 

a temperature controller coupled to the first temperature sensor and to the 
reservoir, the temperature controller being adapted to sense the temperatures 
measured by the first temperature sensor and to regulate the temperature of the 
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temperature control medium in the reservoir in response to the measured temperatures 
so as to regulate the temperature of the print head. 

However, Nakata et al. disclose a print head comprising: 

a storage reservoir (circulation passage 110) for holding a temperature control 
medium that also is a print medium (col. 16, lines 22-26), the storage reservoir being in 
fluid communication with one or more print elements (heat generating elements 2) such 
that, during printing, the temperature control medium can circulate from the storage 
reservoir to the one or more print elements and then back to the reservoir (Fig. 18); 

a second temperature sensor arranged to measure the temperature of one of the 
print elements and the temperature control medium that is returned from the print 
elements (col. 18, lines 65-67); 

a temperature controller (CPU 302) coupled to the first temperature sensor and 
to the reservoir (inherent to col. 18, lines 65-67), the temperature controller being 
adapted to sense the temperatures measured by the first temperature sensor and to 
regulate the temperature of the temperature control medium in the reservoir in response 
to the measured temperatures so as to regulate the temperature of the print head (col. 
29, lines 29-32 & col. 18, lines 32-43). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to modify the construction of Hornsnell et al.'s print head so as to 
perform the temperature controls disclosed by Nakata et al. Motivation for doing so, as 
provided by Nakata et al., is to achieve a good state of liquid ink for stable recording 
(col. 31, lines 15-17). 
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Hornsnell et al.'s modified print head does not expressly comprise a first 
temperature sensor that is arranged to measure the temperature of the temperature 
control medium that is communicated from the reservoir to the print elements. 

However, Hirosawa et al. teach that it is advantageous to arrange temperature 
sensors (sensors 8A, 8B) to measure the temperature of ink that is communicated 
between a reservoir and print elements (col. 4, lines 26-36 & Fig. 2), since doing so 
allows for control of the ink flow to establish uniform temperature distribution in the 
recording head (col. 5, lines 34-39). 

Therefore, at the time of invention, it would have been obvious to a person of 
ordinary skill in the art to include temperature sensors into the ink conduits of Nakata et 
al.'s modified print head, such as suggested by Hirosawa et al. 
Regarding claim 23: 

Hornsnell et al.'s modified print head comprises all the limitations of claim 22, 
and Hornsnell et al. also discloses that the temperature control medium is ink (page 
47, lines 11-15). 
Regarding claims 25 and 28: 

Hornsnell et al.'s modified print head comprises all the limitations of claims 
1 7/22, and Hornsnell also discloses that the ink jet valves (610) comprise 
electromagnetic valves (Fig. 1). 
Regarding claims 26 and 29: 
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Hornsnell et al.'s modified print head comprises all the limitations of claims 
17/22, and Hornsnell et al. also disclose that the print head is incorporated into a 
drop-on-demand printer (Fig. 8). 
Regarding claims 27 and 30: 

Hornsnell et el.'s modified printer comprises all the limitations of claims 
26/29, and Hornsnell et al. also disclose that that printer operates at speeds in excess 
of 1 kHz (page 45, lines 14-19). 

Response to Arguments 

Applicant's arguments filed 3/18/2009 concerning claims 17-21 and 26 have 
been fully considered but they are not persuasive. 

Applicant contends that Nakata does not disclose a print head comprising ink jet 
valves. Specifically, Applicant states that Nakata's heat generating elements are not ink 
jet valves. Examiner respectfully disagrees. A valve is simply a device that 
allows/prohibits the flow of fluid through a region. In Nakata's print head, the flow of ink 
through the nozzles is impeded by the meniscus forces acting on the ink at the nozzle. 
However, upon actuation of the bubble generators, these forces are overcome to allow 
the flow of ink through the nozzles. Therefore, Nakata's heat generating elements do 
constitute a form of ink jet valves. 

Applicant also contends that none of the previously cited references disclose a 
drop-on-demand printer. However, each of the previously cited references discloses a 
drop-on-demand printer, as is evident by the teachings of individual droplet control. 
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Applicant's arguments with respect to claims 22-30 have been considered but are 
moot in view of the new ground(s) of rejection. However, please see the rejection 
based on the disclosures provided by Hornsnell et al., Nakata et al., and Hirosawa. 
This combination of teachings shows that it was obvious to a person of ordinary skill in 
the art to produce a drop-on-demand printer having a temperature controlled print head 
that uses a plurality of rows of electromagnetic ink jet valves as its actuating members. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Communication with the USPTO 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHELBY FIDLER whose telephone number is (571)272- 
8455. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571 ) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MATTHEW LUU/ 

Supervisory Patent Examiner, Art Unit 2861 

/Shelby Fidler/ 
Examiner, Art Unit 2861 



